Introduction
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The Wumeng mountain area is located in the Yunnan-Guizhou Plateau of China, where the 47 three provinces of Guizhou, Yunnan, and Sichuan meet, and is an important pasture land for sheep 48 [1] . Sheep farming is vital to the production system in the Wumeng mountain area. The animals 49 provide meat, wool, and hides for local people [2] . During the past 10 years, lead, cadmium, 50 copper, and zinc concentrations in air, water, soils, forages, and foods (corn, rice, and wheat) have 51 been increasing in the region. In terms of the potential adverse effects on human and animal health, 
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The Wumeng mountain area is also an important production base of non-ferrous metals in Selected humans and animals Inc., Chicago, IL, USA), and presented in the form of mean ± standard error (SE). Significant 178 differences between groups were assessed using a student's t test, with least significant differences 179 of 1% (P < 0.01) or 5% (P < 0.05).
Results
181
It was found that heavy metal concentrations clearly decreased with increasing distance from 182 the zinc smelter (Fig 3−5) . The heavy metal concentrations (lead, cadmium, copper, and zinc) in 183 irrigation water, soils, forages, and foods (corn, rice, and wheat) in affected pastures were 184 markedly higher than those in the control area (P < 0.01; 210 Cd = cadmium, Pb = lead, Zn = zinc, Cu = copper, Mn = manganese, Mo = molybdenum 211 a P < 0.01 Table 3 .
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The ingestion rates and fatal dosage in animals and humans (mg/kg body wt./day) 
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Serum total antioxidant capacity levels in affected humans and animals were significantly lower 247 than those in the controls (P < 0.01). Malondialdehyde levels in serum from affected humans and 248 animals were significantly higher than those in the controls. Serum protein parameters in affected 249 humans and animals are given in Table 9 . Compared with healthy humans and animals, the total 250 protein, albumin, α-globulin, β-globulin, and γ-globulin levels were significantly reduced (P < 251 0.01). 
253
315
Lead, cadmium, copper, and zinc concentrations in blood and hair samples from the local 316 farmers in the affected area were also significantly higher than those in the controls (P < 0.01).
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Hypochromic microcytic anemia was also evident in affected humans. The levels of superoxide 318 dismutase, glutathione peroxidase, and total antioxidant capacity are given in 
